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ABSTRACT - The results of a floristic study of the benthic vegetation of the Isle of Alboran, based 
on collections made during two oceanographic cruises in the summer of 1988 and 1992, are 
presented. Altogether 35 new species for the Isle's flora were recorded; among them some like 
Desmarestia dresnayi, Polyneura bonnemaisonii ? and Polysiphonia setacea, are rare or little-known 
in the Mediterranean. Data on morphology, ecology and geographical distribution of these species 
are presented and discussed from the biogeographical point of view. 

RÉSUMÉ- Les auteurs présentent les résultats d'une étude floristique sur le phytobenthos de l'Ile 
d'Alboran effectuée au cours de deux campagnes océanographiques (été 1988 et 1992). Parmi les 
algues récoltées, 35 sont nouvelles pour la flore de l'ile, parmi lesquelles 3 espèces rares ou peu 
connues en Méditerranées: Desmarestia dresnayi, Polyneura bonnemaisonii ? et Polysiphonia 
setacea. Des données concernant leur morphologie et leur écologie accompagnent ces signalisations. 
Leur significations biogéographiques sont discutées. 
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INTRODUCTION 

The Isle of Alboran is situated in the south westem part of the Mediterranean 
(Sea of Alboran), close to the Atlantic Ocean. The influence of the Atlantic is reflected 

either by physical and biological traits that are peculiar for this part of the 
Mediterranean. Superficial currents come from the Atlantic through the Straits of 
Gibraltar; these currents reach the Sea of Alboran poorly mixing with mediterranean 
water (Cano, 1978a, 1978b). Therefore the Sea of Alboran represents a transition zone 
between the Atlantic Ocean and the Mediterranean Sea and these features have 
important implications from the biogeographical point of view (Flores & Conde, 1987; 

Conde-Poyales, 1989; Soto-Moreno & Conde-Poyales, 1993). 
Although several floristic studies have been performed on the algal benthic 

communities of the Spanish and African coasts of the Sea of Alboran (Conde, 1984a, 
1984b; Conde & Soto, 1986; Soto & Conde, 1989; Soto-Moreno, 1991; Gonzalez- 
Garcia & Conde, 1992; Gonzales-Garcia & Conde-Poyales, 1993) less attention has 
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been denoted to the submerged vegetation of the Isle of Alboran, probably because of 
its isolation (the isle is 88 km from Adra, Spain, and 53 km from Cape Tres Forcas, 
Morocco). 

The first contributions to the algal flora of the Isle of Alboran date back to the 
end of the last century (Piccone,1884; Richard & Neuville, 1897); more recent studies 
include those of Pérès (1959), Esteve & Varo (1972), Giaccone (1972a, 1973), 
Giaccone & Bruni (1972-73), Garcia-Raso & Salas (1984), Sartoni & Boddi (1989), 
Ribera-Siguan & Soto-Moreno (1992), Sartoni (1992). The floristic data as a whole 
were summarized by Soto-Moreno & Conde-Poyales (1993), that mentioned in all 125 

recorded taxa. 
In the present work we report the results of a study on the benthic vegetation of 

the sublittoral zone of the Isle of Alboran, carried out during two oceanographic cruises 
in the summer of 1988 and 1992. Some new algae for the Alboran flora were recorded; 
the occurrence of some interesting species was also noted. 

MATERIALS AND METHODS 

Specimens were collected at several depths ranging from -16 m to -37 m in the 

August 1988 and in the August 1992 by SCUBA diving. They were stored in 5% 
formalin in sea water and examined in laboratory using a dissecting and a stereo 
microscope. The reproductive status of each species was qualitatively assessed. 

Botanical nomenclature follows Gallardo et al. (1993) for the Chlorophyta, 
Ribera et al. (1992) for the Fucophyceae and fundamentally Giaccone et al. (1985) for 

the Rhodophyta, with some alterations suggested mainly by Maggs & Hommersand 

(1993). 

RESULTS 

Floristic list 

We determined 72 species among which 5 Chlorophyta (7%), 14 Fucophyceae 
(19%) and 53 Rhodophyta (74%); 35 species were new for the algal flora of the Isle, 
according to the list of Soto-Moreno & Conde-Poyales (1993). Altogether 22 species 
(30%), 6 Fucophyceae and 16 Rhodophyta, showed reproductive structure; for 2 species 
of Rhodophyta (Aglaothamnion byssoides and Hypoglossum hypoglossoides) all the 
phases of the life history were observed. In the list asterisks denote new records for the 
Isle of Alboran; for species that were found fertile the reproductive structures are 

indicated. 

CHLOROPHYTA 

Chaetomorpha aerea (Dillwyn) Kützing 
*Chaetomorpha mediterranea (Kützing) Kützing 

Codium effusum (Rafinesque) Delle Chiaje 
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Ulva olivascens Dangeard 
Ulva rigida C. Agardh 

FUCOPHYCEAE 

Carpomitra costata (Stackhouse) Batters - unilocular sporangia 

Colpomenia sinuosa (Mertens ex Roth) Derbès et Solier 
Cystoseira usneoides (Linnaeus) Roberts 

*Desmarestia dresnayi Lamouroux ex Leman 
Dictyota dichotoma (Hudson) Lamouroux var. dichotoma. 

Halopteris filicina (Grateloup) Kützing 
Laminaria ochroleuca La Pylaie. 

*Myriactula rivulariae (Suhr) J. Feldmann - unilocular sporangia 
Padina pavonica (Linnaeus) Lamouroux - sporangia 
Saccorhiza polyschides (Lightfoot) Batters 
Sargassum vulgare C. Agardh - receptacles 
Sphacelaria cirrosa (Roth) C. Agardh - unilocular and plurilocular organs, propa- 

gules 
*Sphacelaria plumula Zanardini 
Zonaria tournefortii (Lamouroux) Montagne - sporangia 

RHODOPHYTA 

Acrosorium venulosum (Zanardini) Kylin 

*Aglaothamnion byssoides (Arnott et Harvey in Hooker) L'Hardy-Halos et Rueness - 
tetrasporangia, spermatangia, gonimoblasts 

*Amphiroa cryptarthrodia Zanardini - conceptacles 
Amphiroa rigida Lamouroux - conceptacles 
Antithamnion algeriense Verlaque et Seridi 

Antithamnion cruciatum (C. Agardh) Nägeli var. profundum G. Feldmann 
*Antithamnion heterocladum Funk 
*Aphanocladia stichidiosa (Funk) Ardré 
*Apoglossum ruscifolium (Turner) J. Agardh 

*Asparagopsis armata Harvey - cystocarps 
Balliella cladoderma (Zanardini) Athanasiadis 

*Boergeseniella fruticulosa (Wulfen) Kylin - tetrasporangia, cystocarps 
Callophyllis laciniata (Hudson) Kützing 

*Ceramium codii (Richards) G. Feldmann 
*Ceramium echionotum J. Agardh 
Ceramium flaccidum (Harvey ex Kützing) Ardissone 
Ceramium giacconei Cormaci et Furnari - tetrasporangia 
Champia intricata (Clemente) Cremades - tetrasporangia, cystocarps 

Corallina elongata Ellis et Solander 
Crouania attenuata (Bonnemaison ex C. Agardh) J. Agardh 
*Cryptonemia lomation (Bertolini) J. Agardh - tetrasporangia 
*Dasya corymbifera J. Agardh 
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*Dasya hutchinsiae Harvey 
Dasya rigidula (Kiitzing) Ardissone 
*Erythroglossum sandrianum (Zanardini) Kylin 
Erythrotrichia carnea (Dillwyn) J. Agardh 
"Falkenbergia rufolanosa (Harvey) Schmitz  stadium (sporophyte of Asparagopsis 

armata Harvey) 

Fauchea repens (C. Agardh) Montagne 
*Gracilaria bursa-pastoris (Gmelin) Silva - cystocarps 
*Halichrysis depressa (Montagne in J. Agardh) Bornet - cystocarps 
*Haraldia lenormandii (Derbès et Solier) J. Feldmann - cystocarps 

*Heterosiphonia crispella (C. Agardh) Wynne 
*Hydrolithon cruciatum (Bressan) Y. Chamberlain 

*Hypoglossum hypoglossoides (Stackhouse) Collins et Hervey - tetrasporangia, 
cystocarps, spermatangia 

Kallymenia requienii J. Agardh - gonimoblasts 
Liagora viscida (Forsskål) C. Agardh 
*Monosporus pedicellatus (J.E. Smith) Solier in Castagne - monosporangia 
Jania rubens Lamouroux - conceptacles 
Peyssonnelia coriacea J. Feldmann 
*Peyssonnelia group harveyana P.L. et H.M. Crouan 

Peyssonnelia squamaria (Gmelin) Decaisne 
*Pleonosporium borreri (J.E. Smith) Nägeli 
*Plocamium cartilagineum (Linnaeus) Dixon 

*Polyneura bonnemaisonii (C. Agardh) Maggs et Hommersand ? 

*Polysiphonia setacea Hollenberg 
*Pterosiphonia parasitica (Hudson) Falkenberg 
Pterothamnion crispum (Ducluzeau) Nägeli - tetrasporangia 

Pterothamnion plumula (Ellis) Nägeli 
Ptilothamnion pluma (Dillwyn) Thuret in Le Jolis 
*Scinaia interrupta (De Candolle)Wynne 
*Sebdenia rodrigueziana (J. Feldmann) Parkinson 

Sphaerococcus coronopifolius Stackhouse 
Stylonema alsidii (Zanardini) Drew 

Stylonema cornu-cervi Reinsch 

Observations 

Desmarestia dresnayi Lamouroux ex Leman 
(Desmarestiaceae, Fucophyceae) 

A sporophyte of Desmarestia dresnayi was collected at 37 m depth, on a gravel 

bottom where the algal covering was formed mainly by Kallymenia requienii; other 

species well represented in the area were Halichrysis depressa, Peyssonnelia coriacea, 

Sebdenia rodrigueziana, Laminaria ochroleuca, Halopteris filicina, Carpomitra 

costata, Cryptonemia lomation. 

Source : MNHN, Paris 
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Fig. 1-3. - Desmarestia dresnayi Lamouroux ex Leman. Fig. 1. Habit. Scale bar = 10 mm. Fig. 2. 
Transverse section of the thallus. Scale: bar = 20 jun. Fig. 3. Surface view of the blade, showing cells 
with several discoid plastids. Scale: bar = 10 um. 
Fig. 4-6. Polyneura bonnemaisonii Maggs et Hommersand ? Fig. 4. Habit. Scale: bar = 10 mm. Fig. 
5. transverse section of the blade in a macroscopic vein. Scale: bar = 180 um. Fig. 6. A marginal 
tooth. Scale: bar = 20 um. 

Source : MNHN, Paris 
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D. dresnayi was attached to the substrate by a conical holdfast, from which a 

short (10 mm) stipe arised (Fig. 1). The thallus was about 100 mm high and 70 mm 

broad, and it looked ripped and perforated at the upper extremity; basally the blade 

showed a midrib starting from the stipe and branching into opposite, primary veins, In 
section (Fig, 2) the thallus was 60-70 um thick and showed three layers: an outer 

epidermal layer was formed by 1 or 2 rows of bigger, varying in size, colourless cells 

and the innermost layer comprised a central axial filament. In surface view, superficial 

cells were polyhedric, generally rectangular, 10-15  long and 5-10 um broad, and 

contained several discoid plastids without pyrenoids (Fig. 3); sporangia were not 

observed. 

Polyneura bonnemaisonii (C. Agardh) Maggs et Hommersand ? 

(Delesseriaceae, Rhodophyta) 

On a rocky bottom at 18 m depth, densely inhabited by Sphaerococcus 

coronopifolius, Kallymenia requienii and Peyssonnelia squamaria, we collected some 

sterile flattened red algal thalli which could belong to Polyneura bonnemaisonii (C. 

Agardh) Maggs et Hommersand. Other species of Delesseriaceae show a vegetative 

morphology close to P. bonnemaisonii, among them a similar geographical distribution 

is presented by Erythroglossum laciniatum (Lightfoot) Maggs et Hommersand (= 

Polyneura laciniata (Lightfoot) Dixon), but this species shows usually more deeply 

divided blades. Fertile material would be however helpful to confirm the determination 

[P. bonnemaisonii is different from E. laciniatum in the arrangement of the 

tetrasporangial and spermatangial sori and in the omementation of the cystocarps, 

(Maggs & Hommersand, 1993)]. 
Fronds were epiphytized by Pterothamnion plumula and showed some 

perforations; they consisted of an expanded blade, fan shaped, about 100 mm tall and 

70-100 mm broad (Fig. 4), terminal on a short (2-3 mm) stipe. 
The blades were crossed by a network of polystromatic macroscopic veins 

starting from the base of the thallus and anastomosing, distally decreasing in 

microscopic veins. In mature parts, the fronds, formed by 4 cell layers, were about 180 

pm thick, increasing up to 600 um in the macroscopic veins (Fig. 5). Blade margins 

showed numerous denticulate proliferations; with apical cells transversely dividing 

(Fig. 6). In surface view polygonal cells, about 40 um long and 30 pm broad, contained 
several plate-like plastids. 

Polysiphonia setacea Hollenberg 

(Rhodomelaceae, Rhodophyta) 

Some filaments of Polysiphonia setacea were observed on basal parts of 

Zonaria tournefortii and Sphaerococcus coronopifolius at 25 m depth. Collected 

specimens did not bear tetrasporangia, that are the only reproductive structure known in 

this species (Hollenberg, 1968); they were well characterized, however, by the whole of 

the following features: 
- thalli of P. setacea formed an extensive system of prostrate axes, from which 

poorly ramified erect branches arised (Fig. 7,8); 
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- prostrate axes were attached to the substrate by multicellular rhizoids (Fig. 9), 
cutting off as separate cells from the distal end of the pericentral cells in every 
segments (Fig. 11); 

- in the erect branches pericentral cells were arranged in slightly oblique 
longitudinal rows (Fig. 12); 

- filaments were about 70 um thick (up to 100 um in the mature prostrate axes); 

- every cell contained numerous little, slightly elongate plastids, irregularly 
disposed; 

- trichoblasts were 1-4 times dichotomously branched, abundant but fast 
deciduous (Fig. 13); falling, they left persistant scar-cells, arranged in  % spiral 
sequence, one per segment in the erect parts, one every 1-3 segments in the creeping 
axes, 

DISCUSSION 

A total of 72 species were recorded in this study, 35 of which were new for the 

Isle of Alboran. Thus the floristic list increases from 125 (Soto-Moreno & Conde- 

Poyales, 1993) to 160 recorded taxa. 
Among the new species only few (Antithamnion heterocladum, Cryptonemia 

lomation, Sebdenia rodrigueziana) have a geographical distribution restricted to the 
Mediterranean, while the most part is more or less widely diffused both in the 
Mediterranean and in the Atlantic. Some other species like Desmarestia dresnayi and 
Polyneura bonnemaisonii ?, common in the Atlantic, are instead rare in the 

Mediterranean. 
D. dresnayi is a commonly diffused species in the Eastern Atlantic from 

Scotland to Northern Spain, In this area sporophytes of D. dresnayi live from May to 

September epilithic on small stones and shells embedded in gravels in the sublittoral, in 
areas of moderate to strong water current (Fletcher, 1987). In the Mediterranean, this 

species has been previously recorded only in the Straits of Messina (Drew & Robertson, 

1974), where D. dresnayi occurs in areas characterized by cold waters and strong 

currents; particularly it was observed associated with Laminaria ochroleuca, between 

60 m and 65 m depth (UNEP/IUCN/GIS Posidonie, 1990). 
P. bonnemaisonii has been reported for the Northern Europe from Shetland Isles 

to Portugal (South & Tittley, 1986). Records of this species in the Mediterranean are 
few and uncertain (Giaccone, 1972b; Conde & Soto, 1986, as Polyneura hilliae 
(Greville) Kylin). In the Atlantic, blades of P. bonnemaisonii, annuals on perennial 
stipes, are common in the sublittoral up to 19 m depth, epilithic or epiphytic in the kelp 
forests, where this species is an usual epiphyte on the stipes of Laminaria hyperborea 
(Maggs & Hommersand, 1993). 

Both D. dresnayi and P. bonnemaisonii seem to be species tolerant of strong 
hydrodynamism; at the Isle of Alboran these species find probably favourable habitats 
only on deep substrates, where typically atlantic communities occur, like kelp forests of 
Laminaria ochroleuca. In the Isle they were hitherto unknown probably because 
previous studies mainly concerned the shallow vegetation. 

Source : MNHN, Paris 
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Polysiphonia setacea is a widely diffused species in the tropical zones of the 
Pacific and Atlantic Oceans (Hollenberg, 1968; Oliveira-Filho & Cordeiro-Marino, 
1970; Egerod, 1971; Schnetter & Bula-Meyer, 1982; Wynne, 1986). In the 

Mediterranean, P. setacea was first recorded by Verlaque (1989) on Var (Southern 

France) coasts; later this species was also found in Corse (Verlaque, 1990), in several 
localities of North Western Italy (Airoldi er al., 1994) and at the Isle of Lampedusa 
(Sicily Channel) (Cormaci et al., 1993). Recently some filaments of P. setacea were 
recognized in material coming from Palinuro (South Western Italy) and Milos (Aegean 
Sea, Greece) (Rindi, pers. observ.). At the Isle of Alboran this alga is represented only 
by few epiphytic filaments and does not seem as abundant as in other areas of the 
Mediterranean. In the subtidal south of Livorno (Western Italy), for example, this 
species occurs throughout the year and it dominates the substrate from 10 m to 40 m 
depth. Previous works in this area (Airoldi et al., in press) suggest that P. setacea by 
forming a dense turf may inhibit the recruitment of other algae. A similar phenomenon 

was observed in the region of Galeria (Corse) (Rodriguez Prieto et al, 1993). 

According to Verlaque (1989), P. setacea would have been accidentally introduced in 
the Mediterranean; at present, because of the amplitude of its known distribution area 

and the density of its populations, it seems well acclimatized and in phase of expansion. 
The Alboran record is so far the most western, and it seems that by now this species is 
largely diffused in the Western Mediterranean. 

From the biogeographical point of view, we observed an abundant occurrence of 
both mediterranean taxa like Kallymenia requienii, Peyssonnelia coriacea, 
Peyssonnelia squamaria, Sebdenia rodrigueziana, and of species typical of Atlantic 
European shores, like Cystoseira usneoides and Saccorhiza polyschides in the shallow 
vegetation, and Carpomitra costata and Laminaria ochroleuca more deeply. These 
results are consistent with previous observations of other authors, emphasizing the 
atlantic affinities of the algal flora of the Isle of Alboran (Cinelli, 1985; Flores & 
Conde, 1987; Soto-Moreno & Conde-Poyales, 1993); more generally, they seem 
highlight the importance of the Alboran Sea as a transition zone between the Atlantic 
and the Mediterranean and point out the key position of the Isle of Alboran, as observed 
by Conde-Poyales (1989), This author, considering hydrological data of Cano (1978a, 
1978b), suggests that the Isle would lie on the borderline between a western sector and 
an eastern one, respectively characterized by different phytogeographical affinities. 
Further studies, more detailed and extended to an annual cycle, are however necessary 

to evaluate this hypothesis and to obtain a more accurate floristic and ecological 
characterization of the area. 

Fig. 7-13. Polysiphonia setacea Hollenberg. Fig. 7. Habit, Scale: bar  500 um. Fig. 8. Detail of a 
prostrate axis showing two young erect branches. Scale: bar = 100 um. Fig. 9. Multicellular tip of a 
rhizoid. Scale: bar = 90 pm. Fig. 10. A multicellular rhizoid, cutting off as a separate cell from the 
distal end of a pericentral cell. Scale: bar = 50 um. Fig. 12. Detail of an erect branch showing cells 
rows obliquely arranged. Scale: bar = 40 um. Fig. 13. Apical portion of an erect branch bearing 
trichoblasts, Scale: bar = 70 . 

Source - MNHN. Paris 



12 F. RINDI and F. CINELLI 

ACKNOWLEDGEMENTS 

We wish to thank Prof, Mario Cormaci and Prof. Giovanni Furnari for the help given in the 

determination of some species; we are also grateful to Dr. Lisandro Benedetti-Cecchi, Dr. Laura 

Airoldo and Prof. Gianfranco Sartoni for the advices and the revision of the text. 

REFERENCES 

AIROLDI L., RINDI F. & CINELLI F,, in press - Struttura e dinamica stagionale di un popolamento 
algale infralitorale da Polysiphonia setacea Hollenberg. Giorn. Bot. Ital. 

AIROLDI L., RINDI F, PIAZZI L. & CINELLI F., 1994 - Recente diffusione di Polysiphonia 
setacea Hollenberg in Mediterraneo. In Arti XXV Congresso SIBM. Riassunti. University of 
Sassari, Sassari, p. 76. 

CANO A., 1978a - Resultados de la campaña "Alborán 76". Bol. Inst. Esp. Oce ano. 4 (247): 3-51. 
CANO A., 1978b - Hidrología del Mar de Alborán en primavera-verano. Bol. Inst. Esp. Oceano. 4 

(248): 51-67. 
CINELLI F., 1985 - On the biogeography of the benthic algae of the Mediterranean. In Maria 

Moraitou-Apostopoulou & Vassili Kiortsis (Eds.), Mediterranean Marine Ecosystems, pp. 
49-56. 

CONDE F., 1984a - Contribución al conocimiento de la flora algal bentonica del Mar de Alborán 
Islas Chafarinas. Acta Bor. Malacitana 9: 41-46. 

CONDE F., 1984b - Catalogo de las algas macrobentonicas marinas de Malaga. Acta Bot. Malacitana 
9: 47-78. 

CONDE-POYALES F., 1989 - Ficogeografía del Mar de Alborán en el contexto del Mediterráneo 
Occidental. An. Jard. Bot. Madrid 46 (1): 21-26. 

CONDE F. & SOTO J., 1986 - Notas corologicas del macrofitobentos de Andalucia (España). Acta 
Bot. Malacitana 11: 9-16. 

CORMACI M., FURNARI G., ALONGI G. & SERIO D., 1993 - Tre interessanti ritrovamenti 
algologici nelle coste ittaliane. In X Simposio Nacional de Botanica Criptogamica. 
Resumenes de las conferencias y comunicaciones. University of La Laguna, La Laguna, 
Canary Islands, p. 46 

DREW E.A. & ROBERTSON W.A., 1974 - Direct observation of Desmarestia dresnayi Lamour. ex 
Leman in the British Isles and in the Mediterranean. Brit. Phycol. J. 9: 195-200. 

EGEROD L., 1971 - Some marine algae from Thailand. Phycologia 10: 121-142. 
ESTEVE F. & VARO J., 1972 - La Isia de Alborán. Vegetacion. Publ. Univ. Granada, pp. 83-97. 
FLETCHER R.L., 1987 - Seaweeds of the British Isles. Volume 3 Fucophyceae (Phaeophyceae). Part 

1. British Museum (Natural History), London, 359 p. 
FLORES A. & CONDE F, 1987 - Importancia del Estrecho de Gibraltar en el estudio de la 

biogeografia de los macrofitos bentónicos del Mar de Alborán: nuevas contribuciones. In 
Actas Congreso Internacional "El Estrecho de Gibraltar , Ceuta, Noviembre 1987, pp. 425- 
432. 

GALLARDO . GOMEZ-GARRETA A, RIBERA MA. CORMACI M, FURNARI G., 
GIACCONE G. & BOUDOURESQUE CF, 1993 - Check-list of Mediterranean seaweeds. 
II. Chlorophyceae Wille s.l. Bot. Mar. 36 (5): 399-421 

GARCIA-RASO E. & SALAS M.C., 1984 - Aportaciones al conocimiento de la fauna y flora litoral 
de la Isla de Alborán (España). Jábega 45: 76-80. 

GIACCONE G., 1972a - Struttura, ecologia e corologia dei popolamenti a Laminariae dello Stretto di 
Messina e del Messina e del Mare di Alborán. Mem. Biol. Mar. Oceanograf. 2: 37-59. 

Source : MNHN. Paris 



ALGAL FLORA OF THE ISLE OF ALBORAN 113 

GIACCONE G., 1972b - Elementi di botanica marina TI. Pubbl. Ist. Bot. Univ. Trieste, serie didattica, 
357 p. 

GIACCONE G., 1973 - Ecologie et chorologie des Cystoseira de Méditerranée. Rapp. comm. Inst. 
Mer Médit. 22: 49-50. 

GIACCONE G. £ BRUNI A., 1972-73 - Le cistoseire e la vegetazione sommersa del Mediterraneo. 
Atti dell'istituto Veneto di scienze, lettere ed Arti 131: 59-103. 

GIACCONE G., COLONNA P., GRAZIANO C., MANNINO A.M., TORNATORE E., CORMACI 
M, FURNARI G. & SCAMMACCA B., 1985 - Revisione della flora marina di Sicilia e 
isole minori. Boll. Acc. Gioenia Sci. Nat. (18) 326: 537-781. 

GONZALEZ-GARCIA J.A. & CONDE F, 1992 - Sargassum desfontainesii (Turner) J. Agardh 
(Fucales, Fucophyceae), primera cita para el Mediterráneo. Acta Bor. Malacitana 17: 250- 
251. 

GONZALEZ-GARCIA J.A. & CONDE-POYALES F., 1993 - Estudio biogeografico de las Fucales y 
Laminariales atlánticas en el litoral mediterraneo de Marruecos. Acta Bot. Malacitana 18: 
39-44. 

HOLLENBERG G.L., 1968 - An account of the species of Polysiphonia of the central and western 
tropical Pacific Ocean. 1. Oligosiphonia. Pac. Sci. 22: 56-98. 

MAGGS C.A. & HOMMERSAND M.H., 1993 - Seaweeds of the British Isles. Volume 1 Rhodophyta 
Part 34 Ceramiales. The Natural History Museum, London, 443 p. 

OLIVEIRA-FILHO E.C. De & CORDEIRO-MARINO M., 1970 - On the identity of Lophosiphonia 
bermudensis Collins et Hervey and Dipterosiphonia rigens (Schousboe) Falkenberg 
Phycologia 9: 1-3. 

PERES J.M., 1959 - Ascidies. Campagne de la Calypso en Mer d'Alborän et dans la baie Ibéro- 
Marocaine (1958). Ann. Inst, Oceanogr. 37: 295-313. 

PICCONE A., 1884 - Croceira del Corsaro alle isole Madera e Canarie del Capitano Enrico 
d'Albertis. Ist. Sordo-Muti, Genova, 60 p.. 1 pl. 

RIBERA-SIGUAN M.A. & SOTTO-MORENO J., 1992 - Presencia de Antithamnion algeriense 
(Rhodophyta, Ceramiales) en las costas espanolas. Cryptogamie, Algol. 13 (1): 25-30. 

RIBERA M.A, GOMEZ-GARRETA A, GALLARDO T. CORMACI M. FURNARI G. & 
GIACCONE G., 1992 - Check-list of Mediterranean seaweeds. I. Fucophyceae (Warming, 
1884). Bot. Mar. 35 (2): 109-103. 

RICHARD J, & NEUVILLE H., 1897 - Sur l'Histoire Naturelle de l'Ile d'Alboran. Extr. Mém. Soc. 
Zoo, France 10: 75-87. 

RODRIGUEZ PRIETO C., BOUDOURESQUE CF,, MARCOT-COQUEUGNIOT 1, 1993 - 
Nouvelles observations sur les algues marines du Parc naturel régional de Corse. Trav. sci. 
Parc nat. rég. Rés. nat. Corse, Fr. 41: 53-61. 

SARTONI G., 1992 - Stichothamnion cymatophyllum (Rhodomelaceae, Rhodophyta). A new record 
for Mediterranean algal flora. Cryptogamie, Algol. 13 (1): 39-43. 

SARTONI G. & BODDI S., 1989 - Acrospongium ralfsioides Schiffner and Ralfsia expansa (J 
Agardh) J. Agardh (Ralfsiaceae, Phaeophyta): two new records from Alboran Sea. Giorn. 
Bot. Ital. 123: 145-155. 

SCHNETTER R. & BULA-MEYER G., 1982 - Marine algen den Pazifikkiiste von Kolombien. 
Chlorophyceae, Phaeophyceae, Rhodophyceae. Bibliotheca Phycologica 60, J. Cramer, 
Vaduz, 287 p. 

SOTO J. & CONDE F,, 1989 - Catélogo floristico de las algas bentónicas marinas del litoral de 
Almerfa (Sureste de España). Bot. Complutensis 15: 61-83. 

SOTO-MORENO J., 1991- Datos sobre la flora y corología algal en el Mediterráneo de Andalucía 
(España): litoral de Granada, Anales de Biol. 17 (Biologia Vegetal, 6) 1991: 105-108. 

SOTO-MORENO J. & CONDE-POYALES F., 1993 - Datos sobre la flora algal bentonica de la Isla 
de Alborán (Mar de Alborán, Mediterraneo occidental). Cryptogamie, Algol. 14 (4): 183- 
190. 

Source : MNHN, Paris 



114 F. RINDI and F. CINELLI 

SOUTH G.R. & TITTLEY I., 1986 - A checklist and distributional index of the benthic marine algae 
of the North Atlantic Ocean. Huntsman Marine Laboratory and British Museum (Natural 
History), St. Andrews and London, 76 p. 

UNEP/IUCN/GI Posidonie, 1990 - Livre rouge "Gérard Vuignier" des végétaux, peuplements et 
paysages marins menacés de Méditerranée. MAP Technical Report Series No 43, UNEP, 
Athens, 250 p. 

VERLAQUE M., 1989 - Contribution à la flore des algues marines de Méditerranée: espèces rares ou 
nouvelles pour les côtes françaises. Bor. Mar. 32 (2): 101-113. 

VERLAQUE M, 1990 - Flore benthique de la région de Galeria. Trav. sci. Parc nat. rég. Rés. nat. 
Corse, Fr. 29: 17-88. 

WYNNE MJ., 1986 - A checklist of benthic marine algae of the tropical and subtropical western 
Atlantic. Can. J. Bot. 64 (10): 2239-2281. 

Source : MNHN, Paris 


